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NMPUMEHEHUS

Ot naptHepoB nporpammsbl Natural Gas STAR

REDUCING EMISSIONS WHEN TAKING COMPRESSORS
OFF-LINE

COKPALLEHUWE SMUCCUN METAHA MNP OTKITIOYEHUA
KOMMPECCOPOB

Komnpeccopb! LWMPOKO MCMOMb3YIOTCS B ra30BbIX CETSAX OT MPOMbICIIOBbLIX ra30CO0OPHBIX CETEN U COOPYXKEHWIA
NOAroTOBKW rasa K AarnbHenwemMy TpaHCMopTUPOBaHMIO OO CUCTEM ra3opacnpeneneHust. Mpu oTKnveHum
KOMMNPECCOPOB MOTYT BO3HMKATb YTEYKN METaHa B pasfNYHbIX MECTax B 3aBUCMMOCTU OT repMETUYHOCTM CUCTEMBI. B
OTKIMHOYEHHbIX OT ra3onpoBoja cCUCTEMAxX YyTeUKM MeTaHa NpoucxoadaT B pesynsrate "npogyBku” - Boibpoca B
aTMocdepy CKaToro rasa, OCTaBLUErOCs B KOMMNPECCcopax, U OT NMPOAOIPKUTENBHBLIX YTeYeK 13 3anopHbIX knanaHos. B
cucTeMe Mog, AaBreHMeM MeTaH MOXET NMpocaYMBaThCs Yepesd 3aKpbIThI NPOAYBOYHbINA KranaH 1 YMOTHEHWS LUTOKOB
KomMnpeccopa.

MaptHepbl Natural Gas STAR oGHapyunu, 4To NpocTble U3MEHEHMS B METOAAX paboTbl 06ecnevmBaoT SKOHOMMIO
OEHEXHbIX CPEACTB U 3HAYUTENBHO CHKAKT YTEYKN MeTaHa. 3a cyeT nogaepkaHus repMeTuyYHOCTU KOMMPECCOPOB,
OTKITHOUEHHBIX MO NMPOM3BOACTBEHHBIM MPUYMHAM, JOCTUraeTcs ObICTpas OKYrnaemocTb, T. K. Af1s 9TOro He TpebytoTcs
[OOMONHUTENbHbBIE KanuTanbHbIe 3aTpaThl, M CHDKAKOTCS YTEUYKM MeTaHa nocne copocoB AaeneHus. PaccmaTtprBaemble
Janee aBa Metoga CrnocobOCTBYHOT CHIDKEHWUIO 3MUCCUMM MeTaHa. NogcoeanHeHne nNHUN NPOAYBKM K CUCTEME MOLaYM
TOMNMMBHOIO rasa npv OTKIHOYEHHOM KOMMpPEeccope No3BOJISIET UCMOMb30BaTh ra3, 00bIYHO BbiOpachbiBaeMbIN B
atmocdepy. [1ns ycTpaHeHns yTevek Yepes yrnrioTHEHNE LUTOKA NPU OTKITIOYEHMN KOMMPeccopa MOXHO YCTaHOBUTb
HEMOABWKHbIE CarlbHMKN Ha LUTOKM Komnpeccopa. OCHOBHbIMM NMPenMYyLLECTBAMUN STUX METOO0B SBMAKOTCS
3HAUUTENBbHOE CHMXXEHNE 06BHEMOB BbIOPOCOB ra3a, MHTEHCMBHOCTM yTeYeK, bornee HU3KMe 3atpaTthbl Ha TOMIMBO Npu
CpOKEe OKynaemMoCTV MeHee rofa.

OencrtBue OKoHOMMSA rasa, Yucrtbin goxopn, 3artpaTtbl Ha BHeA- Okynae-
(cHUWXeHue yTeuek U3 Thic. PyT.}(TbIC. OT 3KOHOMUM peHue, $ MocCTb®

KoMnpeccopa) m®)rog rasa, $/ron?
BapvaHT 1: MNopaepxka 4 400 (125) 13 200 0 Hemennen-
repMeTUYHOCTU Has
BapvaHT 2: MNopaepxka +1 345'(+38) +4 035' 1250 4 mecsua

repMmeTn4yHoOCTN U ncnorb3oBaHne
rasa B KayectBe Tonnmea

BapuaHT 3: MNognepxka
repMeTUYHOCTU N YCTaHOBKa
HEMOABWKHOIO YNIIOTHEHWS

+1 200" (34) +3 600' 3 000 10 mecsueB

' MpeBblleHne 6a30BOro ypoBHSA
2 CtommocTb rasa = $3/1bic. dyT.* ($106/TbiC. M%)
* CtaBka guckoHTta 10%

HacToswun goKyMeHT - oanH 13 ot4eToB cepum "OnbIT NnpuMeHeHust”, paspabotaHHoi EPA B coTpyaHuyecTtse ¢
rasoBOW OTpachnblo B pamMmkax npoekTtoB nporpammbl Natural Gas STAR.



Komnpeccopsbl, MCnomnb3yemble B ra3oBbIX CETSX, NEPUOSUYECKN BKITHOHAKOTCS
1 BbIKITKOYAKTCS B 3aBMCMMOCTM OT M3MEHEHMWI TEKyLLIEro noTpebnenns
npvpogHoro raza. OCTaHOBKM KOMMpeccopa 00yCrnoBeHb! Takke
HeoBX0ANMOCTBH TEXHNYECKOTO 0BCMYXXMBaHUS U BO3HUKAOLLMMM
aBapUNHbLIMK cUTYaUuaMn. B oBLLenpruHATON NpakTuke Npy OTKIKOYEHUN
Komnpeccopa npon3soguTcs "npoayska’, npym KOTOPon U3 Komnpeccopa
BblbpacbiBaeTCs OCTaBLUMIACSA B HEM MOZ BbICOKMM AaBneHneM ras. Nocne
cbpoca AaBneHns yTeukn MeTaHa NpPOLOoIKakTCsa Yepes 3arnopHble KranaHbl
yCcTaHOBKW. Korma KoMnpeccop HaxoauTcs noA AaBneHneM, MeTaH MOXeT
npocayMBaTbCs Yepes 3aKpbIThbIi NPOAYBOYHbIN KnanaH v ynnoTHEHWS
LUTOKOB KOMMpeccopa (puc. 1).

Puc. 1: Cxema komnpeccopa

C6poc daeneHusi
* MpoayBoYHbIN

KnanaH (OTKpbIT)
[:;%J’:j . 3anopHblIi knanaH
(3aKpbIT-yTEYKN)
Ymeyku
YnnoTtHeHue WwToka — k - 6r1ok knanaHos (1,4 mbic.
Komrpeccopa 6e3 daerneHusi gym.*/yac (39,6 m*/uac))
- cbpoc (15 meic.
gym.’/cbpoc (424,7

m*/cbpoc,
o0 dasneHuem Po)
MpoayBoYHbIN Ymeuku
KnanaH (3akpbIT- - MPodYy8OYHbIL KnanaH
yTeuKu) 3anopHbiit (1,5 mbic. pym.*/uac.

knanaH (3akpbit) (42,5 M”/yac.))

| - YrnomHeHue wmoka
YnnoTHeHWe wwToka : " i Komrpeccopa (4 wmoka
Komnpeccopa n0d dasneHuem Ha komnpeccop, 0,30
(yTeukw) maic. gpym.*/4ac. (8,5
m*/4ac.))

KonunuyecTBo npoayBok KOMnpeccopa B MPOU3BOACTBEHHbIX LIENSIX 3aBUCUT OT
3KCMNyaTaLUMoHHbIX pexrMoB. Komnpeccopkl, paboTatoLme B pexnme
6a30BbIX HArpy30K, TO ECTb HaxoAsILLMECS B paboYeM pPeXnMe OCHOBHYIO
YacTb BpeMeHu, 0ObIYHO NoABepratTCst NpoayBKe Tpu pasa B rog. Bpems
NpOCTOs Anst 3TUX KOMMNPECCOPOB COCTaBnseT B cpegHem 500 yacos B rog.
Opyrne komnpeccopbl paboTaroT Npu MakcumarbHOW Harpyske 1
MOAKIYaOTCA K CMCTEME TOMNbKO MPY BO3pacTaHum crpoca U
HeobxoaMMOCTU NoadepXKaHUs BbICOKOTO AaBneHns B Tpybonposoae, a npu
nageHum crnpoca Ha pbiHKe OTKItoYaroTes oT ceTu. KonuuecTso 1 Bpems
OTKIMOYEHUIN 3TUX KOMMPECCopoB cocTasBnsieT B cpeaHem 40 pa3 n 4 000
Yacos B rog.

CooTHolleHne mexay 6a3oBbIMY M MaKCMMaIbHbIMW Harpy3kamm
KOMMNPECCOPOB B pPasrfiMyHbIX ra3oTPaHCNOPTHbLIX KOMMNaHUAX 3Ha4YUTENIbHO
BapbMpyeTCcs BBUAY OTIMYUIA B SKCMITyaTaLMOHHBLIX CTpaTerusix,
KOHCTPYKLMSX MPUMEHSIEMbIX CUCTEM 1 NOTpebHOCTEN pbiHKOB. Ha
HeKkoTopbIX Tpybonposogax 40 NPOLIEHTOB KOMMPECCOPOB MOTyT
3KCNNyaTnpoBaTbCs Npy 6asoBbIX Harpy3kax, Ha Apyrux - 75 NpoLeHToB
SKCNNyaTUPYHOTCS B pexMMe 0BbIYHOM Harpysku.

HanbonbLumin UICTOYHMK yTEYEK MeTaHa CBsi3aH C NePEXOLoM KOMMPECCOPOB
B PEXMM OTKITHOYEHUSI OT CUCTEMbI NMPU OCYLLIECTBIIEHUN LKA NPOAYBKU UM
BbIMyCKa OCTaBLLErocs B kKomnpeccope rasa (T. e. npu copoce aaeneHus). B
cpedHeM, ofHa NpoAyBKa NpMBOAUT K BbIOpocy okono 15 Teic. dyT.?

(424,7 w°) rasa B atmocdepy.



3anopHbIi KnanaH yCTaHOBKM SIBMSIETCS eLLe OOHUM UCTOYHUKOM YTeuek
MeTaHa 13 KOMNPECCOPOB MpW OTKITIOYEHUN. DTN KpynHorabapuTHbIe
KrnanaHbl OTKIIIOYAT KOMMPECCOP OT CETU M MOTYT MPOMycKaTb
CYLLECTBEHHOE KONMMYECTBO MeTaHa U3 TpyObonpoBoada BbICOKOrO AABMEHUS B
aTmocdepy 13-3a pasHuLbl AaBneHus B cuctemax. OBblYHbIN 06bEM yTedek
Onsa Takmx knanaHoB coctasnseT 1 400 ¢yt (39,6 M°) B yac. HecmoTtps Ha
TO, YTO KNnanaHbl NepUOANYECKN MPOXOAAT TEXHUYECKOE 0BCMyXMBaHUE ANs
NpenoTBpaLLeHns yTeyek, UX TPYAHOO4OCTYMNHOCTb SBMSIETCS NPUYUHOWM
HapacTaHWs UHTEHCUMBHOCTY YTEYEK B Nepuoa Mexay niaHoBbIM
TEXHUYECKMM OOCNY>KMBaHMEM Y PEMOHTHbLIMK paboTamu.

[pyruMm NCTOYHUKOM yTeYeK 13 KOMNPECCOPOB MPU UX OTKIOYEHUN ABMSAOTCA
YMMOTHEHUS LLITOKOB KOMMNPeccopa 1 KranaHbl NpoayBKu. YNIOTHEHNS Ha
MOPLUHEBBIX LUTOKaX KOMMpeccopa npomnyckatoT ra3 B 06bIYHOM paboyem
LMKIIe, HO YTEYKM YBENUYMBAIOTCS NPUONN3UTENBHO B YeTbIpe pasa
(npvmepHo Ha 75 dyT.? (2,1 M*) B byac Ha wTtok, unn Ha 300 dyT.? (8,5 M°) B
Yyac Ha YeTbIPEXLMIMHOPOBbLIA KOMNPECCOP) NPy NpocTaMBaHUu
KOMMpeccopa WU HapacTaHuM B HEM U30bITOYHOrO AABIEHMS, TO eCTb 0e3
NpoayBKX. YTEUKN NPOUCXOOAT Yepes 3a30pbl MexXay YNnOTHUTENbHbIMU
KomnbLLaMn 1 UX OMOPHbIMU NasamMu, KOTOopble 3aKkpbIBaOTCS Npu
nepemMeLLeHnn NOPLLUHEBOrO LLUTOKa U cMa3ky (cM. otyeT “CokpalleHve
3MUCCUN METaHa Yepes CUCTeMY YMIOTHEHUS LUTOKa KoMmnpeccopa” cepum
"OnbIT NpuMeHeHns"). MNpoayBoYHbIe KnanaHbl Takke NpornyckatT MeTaH
Yepes CUCTEMbI repMeTU3aLIMmn co cpeaHer MHTeHCMBHOCTLI0 150 dhyT.*/vac.
(4,2 w’/vac).

MaptHepbl Natural Gas STAR 3HaUMTENbHO CHU3UMN YTEYKN METaHa U3
KOMMNPECCOPOB, OTKIMOYEHHbIX OT CUCTEMBI MO MPOU3BOACTBEHHbLIM
npyyMHaMm, NPUMEHMB OAVH U Gonee U3 TpexX NPEAIoXKEHHbIX HIDKE
METOAOB:

1. Nopaepxka repmMeTUHHOCTU KOMMpeccopa. [1ns yCTpaHeHus yTedek npu
npoayBKe KOMMpeccopa NoaaepXuBanTe MosHy repMeTrU3aLmio
komnpeccopa. ITO CYLLUECTBEHHO CHUXAET MHTEHCUBHOCTb YTEeYeK Yepes
KnanaHbl npubnuautensHo ot 1 400 gyT.’/yac. (39,6 m*/yac.) oo

450 dyT.*/vac. (12,7 m*/4ac.) n3 npogyBOYHOIO KranaHa v ynnoTHUTENen
wroka. [aHHbIn MeTog He TpebyeT fAopaboTku 060pyaoBaHUS 1 CHUTAETCS
HaWUmMy4LIMM A1 KOMNPECCOPOB BCEX TUMOB, A€ BO3MOXHO €ro NpUMeHeHUe.

2. MoppepxkKa repmMeTUHHOCTU U MapLUpyTU3aLuma rasa ans
MCNoNnb30BaHNA B KayecTBe TonnumBa. [logcoeanHeHne BbITSXKHbIX NIMHUN
NPOAyBKM K CUCTEME Modaqn TONMMBHOIO rasa no3BoMsEeT UCMONb30BaTb
00bIYHO BbIbpachiBaeMbIN ra3 B Ka4eCcTBe TOMNMMBA NPU OTKIOYEHUN
komnpeccopa. Kak Tonbko aaBneHve mexay TONMBHOW CUCTEMON U
KOMMNPECCOPOM ypaBHOBELLEHO, KOMMpeccop paboTtaeT npu HebonbLION
Harpyske npv gaeneHum TonnmneHoro rasa (06ei4Ho 100 - 150 doyHTOB Ha
kBagpaTHbln gronm (689,5 - 1 034,2 klMa)). YTeuka yepes ynnoTHeHUs
KOMMnpeccopa 1 CUCTeMY MPOAYBKM CHUXaeTCH NpnbnuanTtensHo o

125 dpyT.*/yac. (3,5 m*/yac.). YTeukun yepes knanaHbl CUCTEMbI MOCTYMNakoT B
KOMMNPECCcop ¥ 3aTeM B TOMMMBHYIO CUCTEMY Yepes BbITSHKHYO NVHUIO.

3. I'Iop.qep)KKa repmeTM4HOCT U yCTaHOBKa HenoaABMXHOIo caljibHMUKa.
Hannune HenogBmMXHOro carnbHUKa Ha LUTOKaX KoMnpeccopa UCKI4aeTt
YTEYKM Yepes YNII0THUTENN LUTOKa BO BpeMA OCTaHOBKU, KOrga KOMNpeccop
HaxoauTcd B repMeETUHHOM COCTOAHUN. HenoaBwkHbIN canbHUK
YCTaHaBIMMBaETCA Ha KaKObl Ban LUTOKa C Hapy)KHOVI CTOPOHbI
CTaHOapPTHOrO YMJIOTHEHUA. ABTOMaTU4ECKMI KOHTpPOJIJ1ep BKIMKOHaAETCA NnNpn
OCTaHOBKE KOMIMpeccopa u nogaet koMmaHay Ha cxaTtune repMmeTm4yHoro
YNNOTHEHNA BOKPYT Baria; Nnpu 3anycke KOHTporuiep ocnabnset ynnoTHEHNE.



YTEUKM BO3HMKAIOT TONBbKO U3 NPOAYBOYHOTO KramnaHa ¢ UHTEHCUBHOCTbIO
npubnuantensHo 150 doyT.’/uac (4,2 m*/yac), korga cuctema HaxoguTcst Nos
AaBreHnem.

OKOHOMMYECKME U IKOSNOrnyeckmne Bbirogbl

MapTtHepbl Natural Gas STAR MoryT OCTUYb CyLLECTBEHHbBIX 3KONOrMYECKMX
N 3KOHOMUYECKMX NPENMYLLIECTB, UCMOMb3ys NPOCThble AENCTBUS Mo
YCTpaHeHUIo NPOAYBOK M UCKITFOYEHNIO pa3repMeTr3aumm KOMNpeccopos,
KOra 9TO BO3MOXHO:

* CHMXeHue 3HaUYUTeNbHbIX 06BEMOB BbIGPOCOB rasa: nogaepxveasi
repMeTUYHOCTb KOMMPECCOPOB, HAaXOASALWMNXCS B OTKIHOYEHHOM
COCTOSIHWM, onepaTopbl 3KOHOMSAT 15 Thic. oyT.® (424,7 M) rasa Kaxabin
pa3 npu OTKMYeHNM KoMmnpeccopa. lNpegnonaras, YTo yCTaHOBKM C
©a30BOV Harpy3kon nogBepratTcs NpogyBke Tpu pasa B rog, a
yCTaHOBKW, paboTatoLLme B pexxmumMax nmMKoBbIX Harpy3ok - 40, MOXHO
paccunTaTb, YTO exerogHas aKoHomus coctaBuT 45-660 Teic. dyT.? (1,3-
18,7 TbIC. MP).

* CHMxeHne o6bLEMOB yTeueK: NoAAepPKaHNE MOSHOW repMETUYHOCTU
KOMMpPECCOPOB MO3BOMNMUT U36exaTb CYLLECTBEHHBIX YyTEYEK Yepes
knanaHbl B oobeme 475 Tbic. dyT.* (13,5 Thic. M?) B rog npy 00bIYHOM
Harpyske Ha obopyapoBaHue n 0o 3 800 Tbic. dyT.* (107,6 Thic. M®) B rog
npu MakcMMarbHOW Harpyske Ha obopynoBaHue.

* CHWXeHue 3aTpaT Ha TONJIMBO: NoJadya rasa 13 kKomnpeccopa B
TOMNMMBHYIO CUCTEMY NMO3BOSISIET UCMOMBb30BaTh 3TOT ras, KOTOPbI NHaYe
6bin Bbl BbINyLLEH B aTMOCdepy, 1, TEM CambIM, CHU3UTb 3aTpaTbl Ha
npuobpeTeHne Tonnuea.

Onepatopbl MOryT Nerko 1 peHTabensHO CHU3WUTL YTEYKN MeTaHa 13
KOMMPECCOPOB, HAaXOAALLMXCS B OTKIIIOMEHHOM COCTOSIHUM, C Y4ETOM
cneayoLLero:

Otan 1: OnpegenuTe ansTepHaTUBHbIE BapuaHTbl MeToAaM NpPoAyBKMU.
Tpu BapuaHTa, onvcaHue B pasaene “OnucaHne TeXHONMOrnn’, MoXHO
MCMonb30BaTh, KOrAa KOMMNPECCOP HaxoaWUTCH B OTKIOYEHHOM COCTOSIHWM MO
NPOV3BOACTBEHHBIM NMPUYMHAM:

% BapwuaHT 1. lNogaepxaHne repmeTMYHOCTU KOMMpeccopa.

* BapwuaHT 2. MogaepxxaHue repMeTUHHOCTM KOMMNpeccopa U
ucnonb3oBaHMe rasa B KayecTBe TONSIMBA.

% BapwuaHnT 3. lNogaepxaHne repMeTUHHOCTU KOMIMpeccopa U
yCTaHOBKa HEMOABWKHOIO YMNIOTHEHUSA.

Haunyywmm BapraHTom Anst fMioBbliX KOMMNPECCOPOB CYUTAETCS
noaaepaHue repMeTUYHOCTM, Kora 3TO BO3MOXHO. BapuaHTbl 2 1 3
obecrneYnsatoT JONONMHUTENbHYI 9KOHOMMIO ra3a Mpy COBMECTHOM
“crnonb3oBaHun ¢ BapraHTtom 1. BapuaHT 2 MOXET NPUMEHSTLCS B Criyyae,
Korda KOMMPEeCccop HAXOAUTCH B OTKMHOYEHHOM COCTOSIHAM At TEXHUYECKOro
obCny>KMBaHUA UMK B pesynsTaTte aBapuun; OTBOA rasa 13 KoMrnpeccopa K
TOMMMBHOW CUCTEME [0 Havara npoadyBK1 KOMMIpeccopa No3BorseT CHU3NUTb
YTEYKU 1 NOBbLICUTb PEHTaBEernbHOCTb.

Otan 2: PaccuuTaiiTe KONMYeCTBO U CTOUMOCTb YTe4YeK MeTaHa.
CyMMapHble yTeuykn MeTaHa U3 OTKITIOYEHHOMO KoMMpeccopa npu
NPVYMEHEHVN NPOAYBKM NPeACTaBnsoT cOBO CyMMYy NMOTEPb OT COGCTBEHHO
MPOAYBKU U Yepes KranaHbl CUCTEMbI B TeYEHVE BPEMEHU €ro
pasrepMeTu3aummn. VIcxogHbIMK daHHbIMY Of15 pacydeTa CyMMapHbIX NoTepb
Ha KOMMPECCOop B rof BKIHOYALOT:



% Konun4yecTtBo npoayBok B rog (B).

% BHyTpeHHUn (V) repMeTyHbIN 06beM KOMMPeccopa, 3aKmYeHHbIN
Mexay usonupyrowmmm knanaHamm. O6bem rasa, BbibpackiBaeMoro npu
npoayBKe, 3aBUCUT OT BHYTpPeHHero obbema komnpeccopa, obLuen
NPOTSHXKEHHOCTN TPYO Mexay U30oNupyLWUMN KnanaHaMmy 1 AaBneHus.
KonnyecTBo 3TOro rasa MoXeT ObITb BbIYMCIEHO HAa OCHOBE 3aKkoHa [eHpu
(o6bem obpatHo nponopumoHaneH aaenexuno unun P4V, = P,V,). (EPA
Aonyckaet norpewwHocTs 15 Thic. dyT.* (424,7 M*) Ha NPOAYBKY).

* [NpogomknTenbHOCTb Neproda octaHoBku (T).

% VIHTEHCUBHOCTb yTeyek Yepes knanabl (U). YTeukn yepes knanaHbl
MOXHO U3MEPUTb Ha BbIXOA4E U3 KnanaHa nepeHOCHbIMU
n3MepuTenbHbIMK Npndopamu. MIHTEHCUBHOCTL yTeYek, Kak NpaBuno,
yBENUYMBAETCS NOCMe NocrnegHero TEXHUYECKOro 00CyKMBaHus
KnanaHoB. [Jns JaHHOro pacyeta npyHumaetcs norpelHocts 1 400 dyT.?
(39,6 M°) B vac.

CymmapHblie yTedkmn (TE) paccuntbliBarOTCS HA OCHOBE BblpaXeHus
TE =BV + TU. O6was ctoumocTb (TV) yteuek (TE) ¢ y4eTom ueHbl (P) rasa
onpegensetca kak TV = TE x P.

Bonbluas Yactb 3ToN MHopMaLUM MOXET ObITb NosydeHa U3 paboumx
OTYETOB, TEXHWYECKOW AOKYMEHTauuM unu paccumrtaHa. Ha puc. 2
npeacTaBrneHbl ABa NpUMepa pacyeTa yTedek, NepBbin - Ans KOMNpeccopa,
paboTarowero B 06bIMHOM peXxume, 1 BTOPOR - Ans KOMMNpeccopa,
paboTarLero ¢ MakCMMarbHOWM Harpy3Kow.

Puc. 2: NMpumepbl pacyeTta

[onyweHuns O6bIYHaA Harpy3ka MakcumanbHas
Harpyska
KonwuyecTBo npoayBok B rog 3 40
O6bem cxatoro rasa, dyt.?* (M%) 15 000 (425) 15 000 (425)
Bpewms npocTosi B rof, vyac. 500 4 000
O6beM yTeyek U3 kranaHa, 1400 (40) 1400 (40)
dyT? (M°)uac

Mpumep 1: Komnpeccop ¢ 06bIYHOW Harpy3Kon

CymMapHble yTeuku = (3 x15 TbIC. YT.*)*+(500 yac. x 1,4 TbIC.
dyT.’/yac.)

O6Last cronmocTb = 745 ToIC. pyT.}rog (21,1 Teic. M¥/ron)
= 745 TbIC. hyT.*/rog x $3,00/TbIC. GyT.
=$2 2358100

Mpumep 2: Komnpeccop ¢ MakcMMaribHOW Harpy3Kom

CymMMapHble yTeukn = (40 x 15 TbIC. (hyT.*)+(4 000 yac. x

1,4 TbIC. PyT.}/Hac.)
=6 200 TbIC. dhyT.*/rog (175,6 Tbic. M*/rog)
ObLuasn cTonmocTs =6 200 Thic. yT.*rog x $3,00/TbiC. GyT.}
= $18 600 B rog




Otan 3: BbluMcnutb 3aTpaTbl ANA Kaxaoro BapuaHta. CToMMocTb
KayKOoro BapuaHTa pacCuMTbIBAETCS C YYETOM KanuTarbHbIX 3aTpar,
[OMONHUTENbHBIX 3KCMITyaTalMOHHbIX 3aTpaT, 3aTpaT Ha TEXHUYecKoe
obcnykvBaHue 1 06beM yTeudek Npu OTKIIYEeHN KoMmpeccopa. VToroeble
CYMMbI 3aTpaT s Kakgoro BapuaHTa nprBedeHbl HUKe.

% BapwuaHT 1. lNopgaepxaHne repMeTMYHOCTU KOMMpeccopa. TOT
BapuaHT He MMEET KanuTarbHbIX 3aTpart, 3aTpaT Ha aKcryaTaumio 1
TexHnyeckoe obcnyxmeaHue. [Nocne obecneveHusi repmMeTmsaumm yTeuku
BO3MOXHbI Yepe3 YNIoTHEHNE LUTOKa KOMMNpeccopa U COCTaBNsoT
300 dyT.*/uac. (8,5 m*/uac.) Ha Komnpeccop, a Takke Yepes NPoAYyBOYHbIV
knanaH - 150 dyt.*/vac. (4,2 m*/4ac.), 4To B CyMMe COoCTaBnsieT
npubnuantensHo 450 dyT.*/vac. (12,7 m*/4ac.) npu NonHon repMeTmsaumm
Komnpeccopa.

* BapwuaHT 2. lNogaepxaHne repMeTUHHOCTU KOMMpeccopa U
Mcrnonb30BaHWe rasa B KayecTBe Tonnmea. OTOT BapuaHT
npegnonaraetr MOHTaX JOMOSHUTENBHOW CMCTEMbI TPYO 1 KnanaHoB A5is
HanpaeBneHns rasa 13 OTKIMIOYEHHOTO KOMMpeccopa B CUCTEMY Modayun
TOMMMBHOIO ra3a B KOMMPECCOPHYH CTaHumo. 3atpaTthl Ha
MoaepHu3aLmio obopynosaHus coctasnsioT oT $900 oo $1 600 Ha
komnpeccop. OCHOBHbIMY BAMSOLWMMY dakTopamy Ha CTOMMOCTb
MOZEPHM3aLMN ABNSIOTCA rabaputbl KOMNpPeccopa, Korm4ecTBo
PUTUHIOB, KMNanaHoB, pa3mep 1 NPOTSKEHHOCTb TpybonpoBoaa, Hannyne
aBTOMaTM4ecKoro aHanusartopa. [locrne BblpaBHUBaHWSA OABMEHNS B
KOMMpeccope 1 B TONSIMBHOW MarucTpanu yTeuku Yyepes ynioTHEHNS
LUTOKOB KOMMpEeccopa CHUXKatTCs NpubnunanTtensHo Ao 50 gyT.*/vac.
(1,4 m*/yac.), a Yyepes NPoaYBOYHbIN KranaH - NPUeNM3nTensHO o
75 dyT.}/uac. (2,1 m*/yac.), uto coctaensieT okono 125 dyT.*/uac.

(3,5 m/yac.).

% BapwuaHT 3. lNogaepxaHue repmeTMYHOCTU KOMMpeccopa 1
yCTaHOBKa HENOABWXHOIO YNIOTHEHUA Ha LUTOKU KOMMpeccopa.
OTOT BapuaHT TEXHUYECKN COBMECTUM C ftoBbIM BapuaHTOM, HO OH
SKOHOMUYECKM He a(pheKTUBEH NPU COBMECTHOM MPUMEHEHNM C
BapuaHToM 2 (T. K. UHTEHCMBHOCTb YTEYEK 3HaYUTENBHO HKe Ans
KoMMpeccopa, KOTOPbIN HaxoauTcsa B CBOOGOLHOM pexnmMe nog, HU3KUM
AaBneHveM TOMMMBHOM cMCTeMbI). 3aTpaTbl Ha 9TOT BapuaHT BKIOYALOT
CTOMMOCTb HEMOABWXKHOIO YNroTHeHUs!, npubnuantensHo $500 Ha oguH
LUTOK, M CTOMMOCTb aBTOMaTUYECKOro KoHTponnepa, okorno $1 000 Ha
BECb KoMrpeccop, YTo B cymme coctasnset $ 3 000 ans
YeTbIPEXLUTOKOBOrO KoMnpeccopa. [locne ycTpaHeHus yTedek Yepes
YNIOTHEHWE LUTOKA BO3MOXHbI yTeYkM npnbnumantensHo 150 dyT.’/yac.
(4,2 w®/yac) rasa Yepes NPoOOYBOYHbIE KranaHbl.

Ha puc. 3 npenctaBneHbl 3aTparthl, CBA3aHHbIE C 3TMMM BapuaHTamu. YTeuUku
MpW OTKMHOYEHHOM KOMMPECCOPE PACCUUTLIBAIOTCS Kak CyMMa yTeYeK Yepes
YNMOTHEHWSI LUTOKOB KOMMPECCOpa U NPOAYBOYHbIN KrlanaH ¢ y4eToM
MPOLOMKMTENBHOCTU OTKMIOYEHNUS! (pUC. 2).

Otan 4: OueHka akoHomu4yeckon achdhekTnBHocTU. NMocne onpeneneHns
06bEMOB 1 CTOMMOCTU YyTEYEK METaHa, a Takke 3aTpaT Mo Kaxaomy 13
BapuaHTOB NMPOBOAAT SKOHOMUYECKUIA aHanus. [NpocTbiM CNOCOBOM OLEHKM
9KOHOMMYECKON AHPEKTUBHOCTUN ABMSIETCA pacyeT AUCKOHTUPOBAHHOMO
NOCTYNMNeHnst NpMBbbINK, B pesynbrare KOTOPOro KanuTanbHble 3aTpaThbl Ha
BHEAPEHWE KaXXOoro U3 BapuaHTOB COMOCTaBMASIOTCH C AUCKOHTUPOBaHHON
NpubbINbIO, MONy4YaeMon B pesyrnbrate YCTPaHEHNs YTeYex.



Puc. 3: KanutanbHble 3aTpaTtbl U MUHTEHCUBHOCTb YyTe4YeK Ans
pasnuMyHbIX BapuaHToOB

BapuaHT 1 BapuaHt 2 BapuaHTt 3

MonnepxaHve MoppepxaHune MopoepxaHne

repMETUYHOCTH repMmeTn4HoOCTU repMmeTnM4HoOCTU

KomMnpeccopa 1 KomMnpeccopa 1
1CronsL30BaHne yCTaHOBKa

rasa B kayecTBe HenoaBXHOro

TOonnvBea YMIIOTHEHUS Ha LLUTOKM
Komnpeccopa
KanvtanbHble Het $1 250/komnipeccop | $3 000/komMnpeccop
3arpartbl

YTeuku npm oTKNOYEeHNN KoMnpeccopa

O6bl4Has 225 (6,4) Tbic. doyT? 63 (1,8) TbIC. dyT? 75 (2,1) TbIC. pyT?
Harpyska (Tbic. M*)/rog, (TbiC. M*)/rog, (TbiC. M*)/rog,

$675 $189 $225
MakcumarnbHas | 1800 (51) Teic. cpyT?* | 500 (14,1) Thic. yT.*| 600 (17) ThIC. PyT.?
Harpyska (TbIC. M°)/rop, (TeIC. M*)/TOg, (TeIC. M*)/rog

$5 400 $1 500 $1 800

[MpurmeyaHre: Npy 0ObIYHONM Harpy3ke npeanonaraeTcs, YTo KOMMPECCop HaxoamTcs B
OTKIMYeHHOM cocTosiHm 500 YacoB B rof; Npu MakcumanesHow Harpyske - 4 000 yacos B
rog. CtoumocTs rasa = $3/tbic. dyT.? ($106/TbiC. M)

[na BapuaHTta 1 skoOHOMUWSI NPeACTaBnseT coO0N pasHMLY 06bEMOB yTevek
MeTaHa, NPeACTaBEHHbIX HA PUC. 2, U yTeYeK, PETUCTPUPYEMBIX NpU
OTKIHOYEHHOM KOMMpEeccope npuv ero NosiHow repmeTtusaumm (puc. 3).
OkoHoMUA ansa BapraHToB 2 1 3 paccuntbiBaeTcst Npy AanbHenwem
CHWXXEHUN pe3yrbTUPYHOLLIMX yTedek rasa no BapuaHTy 1 3a cyet
MOOEPHM3ALUM CUCTEMBI.

Ha puc. 4 npuBeaeHa oueHka akoHOMUM No BapuaHTy 1 u ee pocT B
pesynsraTte AONOMHUTENBHOro NpumMeHeHns BapuaHtos 2 n 3. BapuaHT 1
ObICTPO OKynaeTcsa 6e3 AoNoNHUTENbHBLIX MHBECTULMIA. [Inst BapuaHTta 3 npu
6a30BoW Harpy3ke He obecneYnBaeTcs BO3BPAT CPEACTB, BIOXKEHHbLIX B
obopyaoBaHue, B TeHeHWE NATY NEeT. YCTaHOBKa YNIIOTHEHUIA MOPLUHEBbIX
LUTOKOB JOMOMHUTENBHO C NOAKMOYEHNEM K ra30TOMMMBHON CUCTEME
(BapuaHT 2) He sBNsieTCsl 93KOHOMMUYECKM MpUBIEKaTenbHOM B pexmnmax
0OBbIYHOW Y MUKOBOW Harpy3ok.



Puc. 4: CpaBHeHue aKkoHOMUYeckon IhPeKTUBHOCTU BapMaHTOB

BapuaHT 1 BapwuaHT 2 BapuaHT 3
MonaepxaHve Mopnepxanne MonoepxaHue
repMeTUYHOCTYU repMeTUYHOCTU U repMeTn4HOCTU U
nogcoegnHeHme K yCTaHOBKa
ra3oTonSIMBHON HENOABWXXHOIO
cucTeme YMIOTHEHWSA
O6blvHas | Makeu- | ObbliHas | Maken- | ObblvHas | Makcu-
Harpyska | MarnbHasi| Harpyska | manbHasi| Harpyska | ManbHasi
Harpy3ka Harpyska Harpyska
PesynstupytoLas 520 (15) | 4400 +207 +1345 | +150 (+4) | +1 200
3KOHOMMUSI rasa, TbiC. (125) (+6) (+38) (+34)
yT.? (TbiC. M*)/rog,
SKkoHoMus aeHexHbix | $1 560 $13 200 | $621 $4 035 | $450 $3 600
cpencts, $/ron’
Kanutanosnoxerus | 0 0 $1 250 $1250 | $3 000 $3 000
B 0bopynoBaHve
OkynaemocTb? Hewmen- Hemen- | 3 ropga 4 mecsa- | Hert 10 mecs-
neHHas neHHas ua Lues
BHyTpeHHsAs Hopma | >100% >100% | 41% 323% Otpyua- | 118%
peHTabenbHoCT® TenbHas
' - MpuHsTan ctouMocTb rasa $3/Tbic. dyT.? ($106/ Thic. M2).
2 - Pabota B TedeHune 5 net n ctaBka gnckoHTrposaHus 10%.
3 - PaboTta B TeyeHue 5 net (He BKIoYas rofoBble 3aTpaTthl HA SKCNyaTauuto 1
TEeXHMYeckoe obCnyXmBaHue)

PekomeHpauum no yctaHoBKe

Hwxe nprBeaeHbl pekoMeHaaLmm, KoTopble Ucnonb3yoT napTHepbl Natural
Gas STAR, ans OLeHKM BapuaHTOB U CHXXEHUS yTeHeK NpU OTKITHOYEHHOM
Komnpeccope:

% Kak npaBuno, kaxgble 12 - 18 mecsaueB KOMMaHnM NpoBoaAT
MEXPEMOHTHOE TEXHUYECKOE OOCIYKMBaHME YCTaHOBKM, PEMOHT
3anopHbIX KnarnaHoB 1 nepeobopyaoBaHue, HanpuMep, NoAcoeauHeHme K
raso-TonsMBHOM cucteme. MakcMmanbHble yTeukn Yepes knanaHbl
YCTaHOBKW, MPOAYBOYHbIE KnanaHbl U YNIOTHEHUS! LUTOKOB KOMMpeccopa
HabntogatoTcs B KOHUE paboyero LMKia B MEXPEMOHTHbIV NEPUOA.

* [pobrembl ¢ 6e3onacHon akcnnyarauueid MoryT BO3HUKHYTb Npu
noneITke NoaaepXaHus AaBneHVs rasa B OCTaHOBMEHHOM KOMMpeccope
13-3a YBENMUYEHUS yTe4YeK Yepesd YMIoTHEHUS LUToKa KOMIpeccopa.
YcTaHoBKa HEMOABWKHOTO YMNIOTHEHMS Ha LUTOKM KOMMpeccopa
YCTpaHsieT 3TW YTEYKU.

* Pasrepmetusauusi KOMNPECCOPOB, HAXOASALLUMXCS B OTKIHOUYEHHOM
COCTOSIHUM O1151 MOAKITKOUEHUST K ra3o-TOMMMBHON cucTeMe adphekTMBHa
TONbKO MPW JOCTAaTOMHOM CMPOCE Ha ra3oBoe TOMMUBO B obbeme,
KOTOpbIN [T YTEYKN Yepes 3anopHbIi KranaH (pacHeTHas BenuynHa
1,4 ToIC. dpyT.*/vac. (39,6 m*/yac.)).

* [loggepkaHue repMeTUYHOCTY M3OMSLMOHHBIX KnanaHoBs. fepMeTu3aums
YNNOTHEHUS N30NALMOHHBIX KrnanaHoB ycTpaHseT 90 npoLeHToB
eXerodHbIX yTeyek oT o6bema aMUCCUM, XapakTepHoro Ans nepuoaa
OCTaHOBKM KOMMpeccopa 1 NpuMeHeHnst metoda npoaysku. OgHako
PEMOHT 06X0AMTCS [OPOro M3-3a BbICOKOW CTOMMOCTU KIlarnaHoB U
Tpygo3aTtpart, oGbema yTeuku B Nepuog OTKIIOUYEHUs! kKoMnpeccopa U
pasrepMeT13aLImMn BCE YCTAHOBKM AJ1S MONyYeHUst 4OCTyna K 3TUM
KrnanaHam.



PaccmoTpeHne KOHKpeTHOro cny4as

[Mpu Bo3pacTaroLLemM MHTEpPECE K SKOHOMUMN U CHUKEHUIO YTEYEK raza KoMnaHus A
nccneposarna HeCKOMbKO CrOCOBOB CHKEHUST yTedek Yepes YNIOTHEHNS LUToKa
KoMnpeccopa. Bo Bpems oTKnMHYeHNst KOMNpeccopa OT CUCTEMbI KOMMaHWS
noacoeaunHsaNa KOMNPeccop K raso-TonnmeHow cucteme. MNMpu 6onee HU3KOM
AaBMeHWN B LMNMHOPE KOMMNPECccopa YyTeYKkn Yepes Kopryc YMOTHEHUS LITOKa U
npoayBoYHbIE KnanaHbl ObIny 3HaYNTENBHO yMeHbLUEeHbl. [na 3 022 umunuHapos
KoMnpeccopoB (obLiee KONMYeCcTBO KOMMNPECCOPHbIX YCTAHOBOK 577), paboTatoLumx
40 npoLeHTOB BpemMeHu, obLast sakoHoMus rasa coctaenseT 1,58 mnpa. dyT.® B rog
(44,7 mnH. M° B rog).

MapTHepbl MOryT caenaTtb BbIBOA, YTO CyLLECTBEHHOE CHWXKEHME 3aTpaT u
06bEMOB yTeveK 4OCTUraeTcs B pesynbrate 0Tka3a OT MCMOoMNb30BaHus
06BbIYHOW MPaKTUKN NPOAYBKM KOMMNpeccopa Tam, rae 31o JonycTuMo, a
TaKke NyTeM yCTpaHeHWs Unv nepeHanpasneHns yrevek. OKOHOMUS
OOCTUraeTCH 3a CHET COXPaHEHWs MPOAyKTa UM 3aMeHbl TOMNMMBa ra3oMm.
OCHOBHblE MOMEHTbI MPUOBPETEHHOIO OnbiTa NapTHepoB nNporpammbl Natural
Gas STAR Bknto4yatoT:

* KckntoyeHne pasrepmeTn3aulnn, Korga 3to BO3MOXXHO. Ham6onbu.|yro
HenocpenCcTtBEeHHYH 3KOHOMWKO MOXKHO MOJyYnUTb ©e3 OoMONHUTENBHbIX
3arpart, nogaepxmeasa repMeTn3aunto KOMMnpeccoposB, KOTOPbIE HAXOOATCA
B OTKJTKOHEHHOM COCTOAHUN.

* VHdopmupoBaHre o6cnyxmBatoLLEero nepcoHarna o Hegocrarkax
NnpUMEeHeHns NpPoayBOK.

% CocTaBneHuve rpaduka 0OCTaHOBKM KOMMPECCOPOB Ansi onpeaeneHus
PEXMMOB paboThl Mpu 0OLIYHOM U MaKCMMarlbHOM Harpy3kax.
VMcnonbaynte aTy nHdopmaumio Ans nposeaeHus: SKOHOMUYECKOro
aHanusa BapuaHTtoB 2 1 3.

* PaspaboTka rpacuka MogepHM3aLmMmn KOMIPECCOPOB MO MOAKITOYEHNIO K
ra3o-TOMSIMBHOM CUCTEME, YCTaHOBKE HEMOABWXHOMO carnbHMKa Ha LUTOK
KoMMpeccopa, Koraa 3To 3KOHOMUYECKU onpaBaaHo.

% Pernctpaums CokpalleHUn Mo KaxXgomy KOMMNPeccopy.

* CokpalleHne yTedek MeTaHa JOIMKHO ObITb BKIOYEHO B pa3aen rogoBoro
ot4yeTa no nporpamme Natural Gas STAR.
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